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(54) RLM FORMING METHOD 

(57)Abstract: 

PURPOSE: To improve the acid resistance and finish apparent of a top coat film by forming a 
top coat composite-layer film constituted of a colored top coat film, the first clear film and the 
second clear film based on a base resin having a specific composition and a curing agent to a 
surface to be painted. 

CONSTITUTION: The second crosslinkable and curable clear paint is prepared by compounding 
a resin, which has a hydroxyl group and/or hydrolysable group directly bonded to a silicon atom 
and an epoxy group therein, or a resin mixture, which consists of a resin having a hydroxyl group 
and/or hydrolyzable group directly bonded to a silicon atom and a resin having an epoxy group, 
with a curing agent. A top coat composite-layer film constituted of a film composed of colored 
top coat, a clear film composed of the first clear paint and a clear film composed of the 
aforementioned second clear paint is formed to a surface to be coated. 
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£/7 4*-h, 4. 4' -i^^A^A-^ifVi^-fy 
5/7;^— 4. 4' - i;^ i-=- A'J:.— A^i^-r 
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CH»»CHCH.O-R*-^ CK. 



<70) 



CH,»CHCH,0-R» 



1) 



?JCnV 2^:^51274 (21) 

CH.oCHCH,0-R»-^^^j|^^^^^0 C72) 



CH.t^CHCH.O- 



-flfi^ :(.7 0) - (73) T«*3$n*<b^«8 



CH.eCHCH.O 



CH, 

-CH.-Cr — ::CH. 



CH.s=CHCH,0-CH«-^^^^ 



CH.«CHCH«0-(CH»} 



CH.«CHCH 



(74) ~ (76) r«i3$ns^k^tt*^6V* 



CH,aCHO-R»-i CHt 



CH,«CHO-R* 



CH,«CHO-R 



(74) 



(75) 



(76) 



-tesc (74) (76) r«*>$n^»-fb^«5 



CH.eCHO-(CH.).-6— ^H. 

o 



CH.»CHO-CH 



CH,«CHO-CH 



t> 



(77) ^ (79) TSfeS n^^h^iBl^.^tf -5 



CH.=CH-R»-i-— CH, 

o 



(77) 
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CH.«CH-R 



CH.bCK 



•O 



(78) 



(79) 



-fiftiC (77) ^ (79) T«to^?n*^k^4* 

<Diii4:«fi t urn. mxn 



CHt»CH-CH«-C|f— ^Ht 



•"Co> 



CH«=CH-CH 



5 5>A/U«dtt:pefO»**CH,-CH(CH,) 



«Ga¥ 2-251274 (22) 

TS-«^ (80) - (84) T^fcSn^i^fc^ 



CH. 



»i-^^-0-.R*-(!:;_^H. (80) 



CH.«J-.^^-O-R--^J;:0 (81) 



CH, 



CH. 



R* Q 

R* _ 

.-i-^^-R*-^^ J^O (8 3) 



O (8 2) 



R-, R ■ 2&Cf R • ttWEt 
r 4» J: Cr^ . 

-te^ (80) - (84) -c«*}«n*<h^«B 

CH.=CH(CH.>-^^-0-CH.-C^_^H. 



CH.BCH(CHt) 



CH.=CH(CH») 



-^>4-a?-oc„.-Q^ 



CH.«CH(CH,)-^^^^j^|-NC-OCH 



CH>«CH(CH 



>»^^M^tt;pia«I*«{»: (K) 
l^^'I'JC, ilXc < t ti I ffl<0 S/5 >» t . 

CH,«CH(CH«)COO- 

CH.-CH(CH,)^^- 

Cir.-CH(CR.)- 

CHt-CHO- 

CH.-CRCH«0- 

tfTl2-«^ (8 5) r«i3* n-s^k^tt^fr^iif 



H* 7 

I t 
CH.»C-COOH»-Si-T 
I 

y 



(8 5) 
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??ra¥ 2-251274 (23) 



(8 5) Tato^n-S^b^ttOAftW 

a \£ h y o k ^ i/U^ > . r - (y^) 

^ t) o 4^ 5/ :r n tr ;u ^ K 4. 5 > ^ 



— t K O 4^ •> S/ ^ > , y - ( y ^ ) 7 ^ *) a 
^•>^otr/Ui;y^4/t:Kn4?^£/i/^>, y~ 

K + S/ •> 9 > . 

CH. 0 
i I 

CH.-CH(CH,)C0O(CH.} .-Si-OCCH» 

I! 

OCCH« 

CH. C.H. 

Cfl«-CH(CH.)C00(CH.)4-Si-0c/ 
I \ 
CH. C.H. 

^ i^;*? ^uJt^«:p«aft S*JCH..CHrcH.) ^-03 

>s^^fi^tt^iaiam«t^i: urn. ota. 

IXTE-«a (86) - (88) r»i:>5n4^t 



R* ^ Y 

CH,=i-^^^R»-|l-Y (86) 



CH. = CHICH 



5 i (OH). 



CH. 



(87) 



CH,»CH(CH: 



Si(CH.).OH 



R» Y 

CH.oi-.^^-0-R.-| 1 -y (88) 



CH.«CH(CH.fH^^C,H.-Si to?CH.>. 



— (8 6) - (88) •c«b*n*<k'&^ 



CH.bCHICH 



SKOCH.). 



CH.bCKCCH 



SI(CH.).N(CH.). 



CH.bCH(CH 



SI (OCH.>. 



CH.=CH(CHJ-^^-C.H,-S I (CHJ.OCH, 



CH.=CH(CHJ-^^-0-C.H,-S i (bCH.). 
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^ A 3«]2|;&sCH«"CH(CH.f-<3[) £/7 

(89) ac; (90) T«to«n*-ft^ 

R- Y 

I i 

CH.=C— Si— y (89) 
Y 

R* y 

II 

CH,«C-R»-Si-Y (90) 

y 

-f&^ (89) (90) vmt}^ti^4t^ 

CH.«CH-Si (OCH.) • 
CH,«CH-Si (OCH.) s 
CH>«CH-Si(OCK,),CH« 



Da ¥2-251274 (24) 

CHs-CH'Si (CH>) «OCH. 

CH«-CHCH>Si{OCH«) ■ 

0 
I 

CH.>CH-Sl(OCCHi) » 

0 
I 

CH«>=CKCHi-Si(OCCH,} , 

CH.»CHSi(CH.)tN(CH.). 

CH. CH. 0 
I II. 

cHi«cHSi — N — c-h:h. 

.6 

CH.-CH-Si ) .ON (CH.) . 

ffiSX (9 1) RZ/ (92) -CSfc*n*<k^tt«: 
Y 

I 

CH.«CHO-R«-Si'Y (91) 
I 

Y 



Y 
I 

CH.-CHO-Si-Y 
I 

Y 



(9 2) 



-«sc (9 i) ac/ (92) r«to«*i«^t^ 

CH, 0 
CH,-CHO-(CH.) .Si— ^4CCH. 



L. H 



CH. 

CH.oCHO-iCH.) .ii-OCH. 

OCH. 



CH. 



CH. 



CH««CHO-Si-OCN 

CH. ^CH. 

CH C.Ji. 

CH.«CHO-Si-OH'^ 
I \ 
.CR. * C.H. 



^ iP^ ;U&^tt:^tS!^i|«sCH.«CHCH.O- O 1/ 9 
S2-«^ (93) Rlf (94) T«to«n*<fc^ 

% ^ tf * c t r ^ * . 



Y 

I 

CH««CHCH.O-Si-Y 

i. 
Y 

Y 
I 

CH.-CHCH.O-R*-Si-Y 
I 

Y , 



(9 3) 



(94) 



S53:^. R •&CfYt4B(lEi:|Sl«£Dft5^%WU. 

(93) ac/ (94) r«i?*n*Yk^ 

C.H. CH. 

I / 

CH,«CHCH.O-Si-K 

1 \h. 
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9 



CHa-CHCH«0-Si-NCC.H. 

H 



OCH. 0 
I I 

CH.^CHCH.O- (CH«) ,-Si— OCC.H, 
I 

OCCH, 
I 
0 

OCH. 

I 

CH.-CHCH.O- (CH.) .-Si-OC.H. 

I 

CH. 

#yi/5>Yk^«U (05Atf — «SC (38) — 

(40) T«to«n*^t"^«j) t*KJC«-frr» 



I$nn¥ 2-251274 (25) 

±E-Ma (8 5) <o^t ^ttt-iasc 

(38) (40) <D^^<^t>ia(0<l:d«9 
99. 999^A'96Sio$-frrffle»n'5JJ?yi/a 
275132-^4i6l<D<)<35) & t/ T E U <b 

CH. OCR. 

I I 

CH.-CH(Cfl.)-C0OC.H.-Si-0-Si-OCH. 

I I 
CH. OCH. 

OH. OCH. 
1 I 

CHs«CH{CH.)COOC.K.Si-0>Si-OCH. 

1 I 
OK. OCH. 

CH. ocrt. 0 

1 I I 

CH."CH(CH.)COO'CH.-fSi-Oh-fr-Si— OCCHs 
I 10 
CH. 1 1 

OCCH. 



CH.f-CHCH.O-C. 



JC.H. OCH. 
H4-«S 1 -OJw-i 1 -OCH 
CH. CHm 



CH. 



CH, CH, ^ 
CH.=CH^ j i -Oir4 1 -03ri i -OCN< 

CH. in. CH, 




CH. 



CH. CH. c.H. 

CH.bCH(H5 1 -0)iB-§ 1 -ON< 



CH. 



^H. 



C.H. 



CH,=CHCH,0-<$ I -bJa-? i -NhAc.H. 

1) 



^(Dfficbtf ^tt7ia«l#«f4: (M) 

Sgf2 4LS(^ (J) 0) JisK^i/S&Cf^Sfl^ 

(K) <Di/^>Stf^iitxS^miStti\^^^V:tjA. 

( a ) . ( b - 1 ) - ( b - 

6) . d7 9 (c) . itfA^i^^ 

faiOJPfiit: (d) 9ir^(f^ 

C k *« T S 4 . 

(J)\ (K) RC/te^SiZtSur 

^(DfSlS^m^ (M) i: ^ ;i/fi^S;t;^? -a-T 

«^ix*#^M^«: (L) tt, 1 5>^4>*c^n^^n 

1 fflKi±. ftf* U < ttipi^2 — 4 Offlfl!)i.«K 
»fi(4: (J) . ^fi(4: (K) fiCfmSl^ (M) 
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(J) tsamii^i (M) t<DPkm^{^ 

(N) tt 1 HiU±. »*U<(± 

4. 6JB&(&- 2 tuts a, 

(K) tmmi^ (M) fcO^fi^* 
(P) ttl^4'<>tc¥*^l<iW±* fifiU< 

«^(* (P) li, aflfi5K#5/S/i/^>Si: 

fi^i£:Ffa»«S(;^ (Q) 

ism** (Q) <^)'efiiaittj:.#:^i/«t;pgi4 



«Cn ¥2-251271 (26) 

(R) tc-:>^\T, TIE®— ©©(Wffe^tf a. 

1) - (b-6*) yf^^jt'^^:^mmm 
(c) If] «r^5?*;UJt^5J5«:f7<C^ r. 

(e) , i5i«4r£/«$Wm^tt^fiI»m«» 

(J) &z/'i?gicx&i:r«^tt:f iafom«{*: cw 

AtfJ^»{^ (b - 1) — {b-6) acf^^yJR 
^F.«^i$^faia^»ft: (c) «E3 



^iaa*«» (c) «5t3 *r^S>*;U«^SJ5«r!T 

^t^i^ (s) tt, (R) ^(o-^m^t 

#1*^* (R) t^t^a (s) fccDKiCTwe* 
n*siC«j (T) tt, .1 -tn-Fn^i^ 

at i: ^ V s ^ % ^> c jftsr a? * . Sf5«j. 
(T) <ifflfig®tcie^r 4. 

(6) j^jfiSIBBl^ttl 
M^tt:ffiIfi]«S»: (V) 



(V) ^^«^^r»en-5^J6^«: 

(W) Kofr%r. Te®'-®OW«r^tf -5. 

i; T«^tt^^famji{t cwAtfm«(*: (b- 

1) ~ (b-6) acf^^y «9^fi^tt:Ffafom 
(c) %^ i^*;uM-^Rf5:Sr^T<Co 

(e) . i/^>»;S'WMdtt:?;fi|Dm«» (K) 

(b-l) ^ (b-6) SC/^:7 

(c) *^i^>i;uM^Sfo^r 

(d) , 2/^ >3SA^«dtt:i^e|Dm«* (K) 

( b - 1 ) - ( b - 6 ) iBLir-^y vi^mm^ 
a^-mfammi^ (c) %5 5^;<7^M^s;c* 
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4t^^ (W) (i, ^fi^tt: (V) 'P<0'^nmt 

fi J5 T ^. Iff fig s i # ^ i/ « t * ^ -r <k ^ «) T 
it^^ (B) <5D«t**»sfflaiaiRLrffiffir 

^m^W (V) t^t^tt (W) ^<0Ki5T«6 

iiisffi^ (X) tt, 1 t -tn^n^i^ 

S i: 5/ 5 k *:frT « c k t * . fiiCI* 

(X) ttfflffi®icffi^r*, 

(N) , ^fi^«: (N) ac/R*5«85 
(H) (1. (2) 2^c/ (4) «ffliffinK«b(;:f3 

#ia!«>L<a#lfi^{4: (N) tGLX^ (H) 
-99/1 icnc*»tcE^r S 

( 8 ) ffliiifflffiffl 



?5Ba¥ 2-251271 (27) 
(p) 3i(i^fi^i^ (P) 

^ (F) a* fl9!S (2) (4) 

*a^U<tt*M^(* (P) 4:Rt5<«b (F) 
tl. 5ai{tian+ 9 >S k ©it** 1 / 9 9 
-9 9/ 1 lCJa:AailCBE^"Ct 

iik««-cfir*. BD*». TKMSk -r y 5/r 4-- K» 

tf*KSk-< vvr* - hSkflOSfCttSS-- 
X 3 or-ca 0--3 6 o ^rsi^&v^i^r s> 

^K. 0??aETTt<I4 0- 

1 5 orsa-cl*! 1 -t*j2 A^tSitafArn^vi(> 
* fc^tfi^^Ek UTtt, alitor u /uffl 

4 c k # -5 . c ©«<£^fi£SfSO-03 k 



1-1 0 ^wsa k r tiM J: 1^^. ^ti. mioAmm 

ffit -& c k «siltF£ uu^. £ /^^ k L 

e:k*«T&, •tw-ffflkur. aK^k'^>r/-< 
A^, — ^^s/-2-i^A/'\ + -tf>' 

A - h . « (D a B «9 . r V •< V a j:. h 
lu. 7 VtT.-:^^ ^;uAuai h ij ;u«9cDr V<b 
^tt»*«stf**ik*«-e»*. 

( 1 ) - ( 6 ) »|g«fiK4ftC!)^f&«b ( D ) 
(F), (H), (L), (N). (P) . 

(T) ac/ (w) ti-tn-eni*}3000 '-. 

200. 000, ftf^UXUt^jSOOO — 
80000©a¥i55^^«'S:^r-6Ck*«re 



%3iA5'a-T^< fc ffiiafl!)«<btt**-JSisj±T ft 

<b^«|-C«4>fa«li'* C k IC J: 0*?S»*>U < tt* 
»tt^bT*ck*«-cs*. 

•>iaflg«) k<t^^^$iffc2Stt»IBg^l^»*Cffi 

ffl r 4 c k r s • 

V. if-u>^«;3— -fUi^x ^\rt/ J. — 7" ^ <D 
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6 n « « ^ u ^ li #3 IB L <2 1, ^ « « js 3W cf. k: as to 

t i> ^ -7 ^ Ift^r i> <D iz m I'M* CD 

h ;U . 2 - t K D + ( ^ ^ ) ^ ij u - h . 
iJ') 7:^'»;/ur5H» 7 ^ A^&i. M ^ ^ *) 

< • 2 aj[a_ha-^ L Tffl «f> * c i: r s 4 *«. — 

Oh'J7A^^nJc^>, J« ^ 4?- 5/ U Vv* 1^ 7 /U 

urtt, ffiiAtf* 2. 2-rv-<y:/^ajih'; 

;U. 2. 2' - 7 1/1^7. (2. 4-i;^^A//^U 
-^-* + e/H, 5 »; K. tcrt-y 



?Jra¥ 2-251274 (28) 

^ *) /U7 ^ K<£^r©^>'v-%^<^^•c^^4c 

^I^SJW, W A -f y y a tf ^l/7;i> 3 — n - ^ 
;u7A/3 — A/» -feoy;u:r. y^A'-bny;u^, 



^n.&J^Mit:! 0 0M«^3 D 0. 2 l 0 fiS 

< 5-8 2«iiaj t r acDs&jasT A*. 
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^ h • i-/ -il.SR»tt»*«fi£ U»4^kd 



?§Bfl¥ 2-251274 (29) 

^ h . xy -A.SS«i4«^«:«l^ U«*<fk^tt 
t U T tl , - P h V a ( 7 -t ^ ;i/ r -b h > 

OR,. 

I (95) 
R..O-Ai>OR,, 

i^^. R,.t±. ej?Sa 1 - 2 0 ©7 



r * c i: r « . 

a»» 1-2 o©rA. + iuaii: UTtt. gnem 
sea 1 - 1 0 ju4?-;^Sk: Joiir • -^vrs/ 

pruA^mn^\ 7;u^- A'Sfc ur tr:=. 

— fK^c (95) 7 A/ 5 - A rn^ 

K, 7A/5-'>AhiJjLh#i/K, 7^/5^^^^ 

h V - n - :r o 5/K. 7/i^5-^>Ah«;-<y 
:ra#4^5/K. 7 A^ 5 - A h »; - n — h * i/ 
K. 7/U5 --^ A h «; -f h 4^*/ K . 7A/5- 
r> A h V - «cc-^h*5/K, 7A^5-r>Ah 
y - tcrt- >r h K 9 ; 4$ fC 7 A^ 5 - 

A h »; -r y :r a ;K 4^ K • 7 A/ ^ ^ A h 'J - 

sec - :r h + i/ K . 7 A/ 5 - <F A h »J - n - y h 

* -> >• % a ffl -r 4 © » i u V > . 



OR. . 

I 

R,iO-hTi-0 
I 

OR. I 



DR.. 
I 

-Ti-OR, 
I 



(9 6) 



■ ORi . 

(96) r^KJoSM'S^^^-hgSfcU 

h, ^ h 9 - n-:r^A.f-^*- h , f h^-f y 

:/ ^ A//?- ^ ^ - h . h 5 - tert- y ^ ^ 
5 - n — 'v.;^ i/A/^^^-— h. 7-h5-<y:t^^ 
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K<0 2»«:*> 6 1 iCd: (-«iC (9 6) 

3 ^ •> A # u- h ^k-&438ll, WiLOr — ffl 
r ORi 1 ) ORi I 

I I 

RiiO--Zr-0-^Zr-0R., (97) 
I I 
I ORi I J . OR 1 1 

[a*, m£c/R.,ttitrisi:igi;js«E:fe^ 



II Dfl? 2-251271 (30) 

urn. 7"h^i^A'i^;i/3-^^— 

- tert- r?-;US;;U3;^— 

3*-h* f- h 9 - tert- 'S * 3 * - 

5 - n - ;r 3 h . r h ^ - n - j:?. 

r ;u 3 J?. - h «f *f 9 , j$ tc X h ^ y 
:/ a i;/u*;n.3 ^- h , h ^ - n - y d e a. 5> 
A.3*-h, ^h^-fy:r^;u2^/U3i>t-h, f- 

h ^- n -r^/U-:^;i/3^.- f-h^- sec- 
^^A/i^A/34.- h . h 9 -tert-^f-;Ui?;i/ 



34>— h 7 - n - r ^A/i^A^n h , ^ 
h5-<V:r^iUi>JU3J^-h, f-h^ - 8ec-y 
^;ue>>n/3;^— h ^ - tert- y ^ A'i^/l/S 

;?>-h(^)2»«:*>6l 1«» C-KiC (97) 
i5*^4ni=l — 10) <D^O*J»a<2$g««r^jL 

h)rA/5-'>A. h';j3t.(n-yui^A'r-feh 
tr/l/T'-trKr-lrx-h) 7A'5-'>A, HUT. 
-^V:ro?K#^5/trx (xf-A/7-feh7ir^— h) 

-bf^-h7iu5-'>A. hyx(r-b^;i/7-th 
:^h) r;l/5-'2rA, (yotr^r.;i/7-b 

:t r -b h h 7 ^ 5 -J? A, 7 -b ^ 7 -b h 
i- Y • tTT. (rotf:r-A/7'bh^h) 7^1/5 



i-^A, ^yxf-jb7-feh7'fef' — hlfA (7-fe 
^A/7-feh^h) 7A'5:=.!>A, V^} X (7-fe^ 
A^7-th^h) 7;i/5-!> A«f<3[)7;U5-* A + 

7irh7-fex-h) V ^ V ^ xiif. i^r 

i/'trx (7-fe^/^7■fe^:^h) ^^^-h. 

-rvyosK^5/-e;t (7-b^A.7-th^h) ^ 
* - h ^ - A + U - h-ffc-^tt : h ^ 

+ A (7-b^;U7-b h ^ h ) i^A^s^rJA, h 
( n - :/o tf /U7 -b h 7-b f-— h ) 5;;U3 
-'^'A. + ^ (7•fe^A^7^rh:^h) 

3-^A. (j^^yU7-bh7-b^ — 

h) S?;U3— '>A#©i;;i/3r:^A4^U— Mt-^ 

fl^mLTt,a^^• s?«sx5ff^k»icDiE^«tt,. 
ssm^i* (A) <oiiffl^iooj6jigjtc?^uT 
0. 0 1 -3 o««ai«ftfcT*fl[>*«a5^r«) 
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( 2 ) AM 

AiCi. . AiBF. « AiFi« AiEtCi. . AiEt.Ci « 
SnCi4 , TiCi4 . TiBr* , TiF«. ZrCi^ \ ZrBr4, 
ZrF^. SnCi- , FcCi. , SbCi, , SbCi. , PCj?,. 
PC/.. GaCi, , GaF.. InF.. BCi., BBr.. BF. , 
BF.: (OC.K.) BF4: (OC.H.) BCi. : (OC.H.) . , 
BF.:NK.C«H. . BF. :NR.C«H«OH . 
BF«: HHCHiCH«CH»C Ht, PF.S-f^). 
( 3 ) r n h >H 



/I. 5 i A * ^6 * C t *« r « & . 

(3) 2/5 V2l^^«|iat/5/^ >S^:ff^k^ 

(6) mmmi^ 

(8) mttamm (cab9) 3(tt^i:&«B 
( 9 ) # y + s/<t^«j 



I* Bfl ¥2-251274 (31) 

e * . 

IS7A^5:=.'^A7;l/3^VH, U7 

;i/n4^2/S««^^Ufc^fc^«3%^if-5ck*Jr§ 

(5) mtk^Wkit^^A 

^A/r^USi-J A. 2^Xf-;uffie^:g:^tf i c k 

(6) S i - 0 - A jBfS^tlfr *lb^tt 



2/0>^«) . SK^am kPu-m) . 
fc^<afiai4i:Lrtt, rvi^ ( u - + u k , 

<: T 4 «r HJ o T lr> 4 . 
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1 0 0 II (QKbOt) 36Sflf ^ L(^>. iXt^^T, m^lK^ 

«r6 0— 1 7 oraar 10 — 9 oi^wm&ta^ 

a^t-t*- Ltt * c fc * 3|c 8! T -5 T 



k: r t» @ ft « * CD ± St 0 tt ± a ffl r * o 
(»i) t3 »j (2) 

1 . urn 

: E D - 1 
(2>«f a 0 5614 : S - 1 



?3Ba¥ 2-251271 (32) 
:^'y•v-al4 (1) (Dtzntt^iz^^r 

^ »J V-S6« (1) «r|feS*L«)fc 

(1) (omm^z^mr ^ ^mmm<o^sR^t2ija> 
^m/^r^mv ^ ^. ^v'r-t^m (352) <om 
ma. 1 0-8 b agff (fl!^ka&) *5fif ^ b^^. 

O3Saff«r#400'-#1000fi[©1f> 
^~Sfcl4 (2) ^:St^« 6 0 - 1 7 0 r SflET 

10-9 o^rtRm&mf&Lxmit'S^^c 



V 5? ^ O V # 1 0 0 0 — 7. 3 — h (MS'< 
®^ *) ( 1 ) : C - 1 

® y -^-4^14 { 2 ) 
C - 2 - 1 : 

^ y i> T ^ y U- h 14.285 

n-yf-;i/^>;»r^yu— h 44.2 

•^^•^^ 30.0 

2 0 Q 6 0 <D 7 ^ A^i^ BH + 5/ 

o-)U 5 0 96^j%l 0 oiWi: 
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